Abstract-We report a refractive-index sensor based on surface plasmon resonance in etched plastic optical-fibers. Impact of fiber residual thickness and sensing length on the sensor's sensitivity is experimentally investigated.
I. INTRODUCTION
Fiber-optic based SPR sensor structures have been in the limelight recently to enhance the performance of the sensor.
Structures such as side-polished, etched and tapered fibers are some of the physical structures developed to achieve that [1] [2] .
A typical surface plamon resonance (SPR) fiber-optic sensor is normally made from silica fibers either single-mode fibers (SMF) or multi-mode fibers (MMF), but in the recent years researchers have turned their attention towards the use of plastic optical fibers (POF) in SPR sensors [3] [4] [5] . In SPR sensors based on plastic optical-fibers, the spectral width of the resonance is broader due to the large number of guided modes [5] . However, these sensors have a number of advantages compared to those made from standard silica optical fibers such as the simplicity of design, low cost of fabrication and flexibility [5] . In this paper we report the fabrication and characterization of a refractive index sensor based on SPR technique in etched POFs. The sensing area (probe) is prepared by coating the etched area of the POF by a thin layer of gold.
The resonance wavelengths are determined by placing sensing solutions of different RIs around the probe. The sensor is based on wavelength interrogation method. We studied the influence of residual fiber thickness and sensing length on the performance (in terms of sensitivity) of the SPR sensor.
II. EXPERIMENT
The SPR probe was fabricated on a POF of a PMMA core of980 J1 m and 20 J1 m fluorinated polymer cladding. The RI of the core is 1.4 9 and the numerical aperture is 0.50. In order to increase the chances of SPR to occur, the buffer and cladding of the fiber were removed along the sensing region.
About 10 to 20 mm length of the outer jacket was removed by a specialized stripper and the polymer cladding was removed 
